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A. ummaay of Cquleoed PJ..

The 3 years of research went well, much as proposed to AFOSR. We yore
allocated It of the antiprotmis available at the Low Energy Antiproton King
(LEAR) in Geneva to do our teats. In Kay 1986 v vent to LEAR. In a I day
run, we used the time-of-flight apparatus to measure the energy distribution
of 21 NeV antiprotons after they wore slowed in a thick berryllium degrader.
As we had anticipated, enough antiprotona were present to consider eatehing
some antiprotaus in an Lon trap.

In July 1986, vs returned to LEAR for a scnd 1 day pm. We were able to
catch of order 1000 antiprotans from a single burst of 10 antiprotons from
LMAR. We held several antiprotons as long as 10 minutes. Under better vacuum
conditions which were are now arranging, prospects for holding antiprotons
long enough to do precision mass measurements are now excellent.

Over the last year we have obtained a proper superconducting maSnet in
which to conduct the mesa measur ominta. A completely now apparatus was
designed and constructed vith the goal of making a comparison of the proton
and antiproton masses at an accuracy of 1 part per million. whioh is an
increame in precision over current measurements by more than an order of
magnitude. We are nov experimenting with protons. We also designed a bean
line at LIAR for the mass measurement. This beauline is solely for our use
and t now under construction.

A the end of the grant period we were positioned to begin to measure the
inertial mass of the antiproton, which is the first major $oal of this
research.

Gerald Gabrielso

NOV 8 '89 10:57 U OF W GCS JM-24 PAGE.002



" -j-- -08-'9 L1ED 07:55 Ir OF W GCS JM-24 TEL NO:206 545 ? #218 P83

So LUat of ?ub1cAtlon ACimwVJe4SUW, APOSR Support

1. Orospests for Kxperiments with Trapped Antiprotons," 0. Gabrielo., K.
Helmorson, R. TJoelker, X. Psi, T. Trainor. V. Kalls, H. Kalinowaky; in
Proaeediup of Uorkshop on Low Enery Antiprotons, 9d. by L. Pinsky and a.
lotne, Fermilab (1956).

2. First Capture of Antiprotonus in a Penning Trop: A KeV Source, 0.
Gabrielse, X. FoL, K. Helerson, S.L. Rolston, R. Tjoelker, T.A. Trainer,
H. Kalinowvky, J. Haas, and V. Kells; Phys. Rev. Let. 57, 2504 (1986).

3. "PonnLng Traps, Masses and Antiprotons.0 G. Gabrialas; in Fmdamodeal
7mmetri, edited by R. Klapisch, p. 59 (Plenum, New York, 1987),

(Lecture presented Sept. 29, 1986, Eric*, Italy).

4. 2High Voltage Switching for In-flight Capture of 1eV Antiprotons in a
Panning Trap,8 X. FeL, R. Daviuson and G. Gabril.s; Rev. of Sol. (in
press).

3. "First Capture of Antiprotons in an Ion Trap mud the Possibility of
Antihydrogen," 0. obrielse; in Proceedings of Workshop on Cooling
Condensation and Storage of Hydrogen, edited by J. Bahes, Univ. of Dayton
(1187).

6. "Cyclotron Kotion in Penning Trap Nicrovave CvLty,' L.S. Brown, C.
Cabriolso, J. Ten, K,C.D. Chan; submitted to Phys. Rev. A.

7. "First Antiprotons Ln an Ion Trap.w C. CabrLelse, X. Foi, K. Ielmarson,
S.L. Rlaton, 1. Tjoelker, T.A. Trainer, H. Kalinowsky, J. Haas, V. Kells;;
in Proceedings of API Workshop and Sysposiun on the Physics of Low Energy,
Stored and Trapped Particles, Stockholm, Sweden (1987).

8. Flirst Antiprotons in an Ion Trap," 0. Cabrielse, X. Fai, K. Helmorson,
S.L. Ralston, R. Tjoelker, T.A. Trainer, H. Kalinovsky, J. Haas, W. galls;
in Proceedings of the 8th International Conference cu Laser Spectroscopy,
Are, Sweden (1987).

9. *Antihydrogan P]roduction, G. Cabrielse, L. Haarsa, S.L. Rolston, W.
Kll&; in Proceedings of the 8th Intern&tional Conference en Laser
Speotrobcopy, Are, Sweden (1987).

10. 'Collisions with Trapped Antiprotonx,' G. Gabrielse; in Proceedings of the
XV International Conference on the Physics of Electronic and Atomic
Collisions - XV ICPIEC, Brighton, UK, Ed. by N.A. 0l1body, W.R. Powell,
F.8. Read and A.C.H. Smith (1987).

11. "Anthydrogen Production with Cold Trapped Plasmas,' G. Gabrielse, L.
MHarmea, S. Rolston, V. Kell*; Phy.. Leet. A 129, 1 (1988).

12. SeolfShieldin# Superconducting Solenoid Systems,* C. Gabriols., J. Tan.
J. Appl. Phys. 63, 10 (1953).
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C. COlldqula and Znvited Talks Ac aculeidiLn APsZt support

1985

July 1 Cordon Conference on Atomic Physics (invited talk)
Oct. 9 University of California at lekerley (physics oolloqut.m)
Oct. 23 Stat. University of Sev York at Stony Brook (physics colloquLum)
Oct. 24 IK (Yoktovwn, Nov 'ork)
Oct. 25 ColUmbia UnIversity (physics colloquum)
Dec. 9 Harvard University (physics colloqiuim)
Dec. 11 Fermi National Accelerator Laboratory (physics colloquium)

Jan. 28 University of Cuelph (physics colloquium)
Jan. 29 University of Western Ontario (physics colloquium)
Mer. 3 t1l) (physics eolloqui~m)
Nar. 27 Institute for Seattle Area Physics and Math Teachers
June 9 inernational Conference on Quantum Ilectronlcs XIV, San

Francisco (invited lecture)
Sept. 25 International School of Physics vith Lov Enerly Antiprotons:

Fundamrntal Ummtrles (invited tutorial lecture)
Oct. 24 SPS Invited Lecture. Optioal Society of America Meeting

Seettlo, VA
Nov. 13 Univeraity bf Nebraska (physics colloquium)

1987

Jan, a Cluster Ion Conference, San Francisco (invited lecture)
Jan. 20 Brandeis University (physics colloquium)
Jan. 22 Brookhaven National Laboratory (physics colloquium)
Jan, 23 Colunima University (physics colloquium)
Mar. 19 Argonne National Laboratory (particle physics colloquium)
Apr. 20 American Physical Society NsetIng, Crystal City, VA (invited

lactuce)
Nay 3 Northwestern University (physics colloquium)
ay 7 unzverasty at RLssouL-Kolla, Distipi&Lhsd Visiting Professor

Progrxm (Inwited blccur)
may 20 American Physical Soc'tey Meeting. Boston, KA (invited lecture)
June i5 AL7 Vorkshop and Symposium on Low Energy ?articles, Stoclholm,

Sweden (Invited lecture)
June 22 Laser Spectroscopy Conference, Are. Sweden (invited lecture)
July 22 International Conference on the Physics of Zl*Ctrous and

Collisione (ZCflC), Brighton. England (invited lecture)
Oct. I Syracuse University (physics oolloquium)
Nov. 2 Harvard University (physics colloqulum)
No. 13 Yale University (physics colloquipm)
Dec. I incernational Conference on Low Energy Antimatter, Karlsruhe,

GOrmlay (invited lecture)
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1986

Feb. 2 Calvin College (physics colloquim)Feb. 3 eIotre Dam (physics colloquium)
feb. 4 UuLvlr*Lty of Cicago (physica colloquium)
Feb. 25 Amherst College (physics colloquitm)Fb. 26 UnLvrsiJty of Connecticut (phylics colloquum)Apr. 7 Pennsylvania 3t&ae University (physics colloquium)Hy 16 Third Conferene on the Interaction Between Particle andNulear Physics, Rockport, Maine (invited plenary lecture)July 1 Symposium on the Hydrogen Atom at the Scuola, Normnale Superior&

Mle, Italy (Invited lecture)Sept. 6 3X Ruropean Symposlum on Antiproton Interacteons and Fundamental
Symetries, Mainz, Germany (invited lecture)
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